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q ‘this report presents selected detailed test data accumulated during 

* the desert phase of the Category II climatic tests of the HH-53C helicopter. 

4 The Desert Test phase was conducted from 14 June to 7 August 1971. The 
| test helicopter, S/N 68-10354, was a rescue version of the H-53. 


Test results, conclusions and recommendations are presented in the 
basic report: "Category II Desert Test of tne HH-53C Helicopter, FTC-TR- 


H 71-43, September 1971. 
4 NY 
Test authority for program was AFFTC Project Directive No. 71-24. 
q Foreign announcement and dissemination by the Defense Documentation 
& Center are not authorized hecause of technology restrictions of the U.S. 
: Export Control Acts as implemented by AFR 400-10. 
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list of abbrevwiations 


Ttem 
ac 
AFCS 
AGE 
APP 
ASD 
C.A. 


. CTR, C/N 


dc 
dig 
D/P 
EAPS 
EGT 
FOD 
GET 


iv 


Definition 
alternating electric current 
automatic flight control system 
aerospace ground equipment 
auxiliary power plant 
Aeronautical Systems Division 
chromel alumel (type of thermocouple) 
instrumentation sweep counter number 
direct electrical current 
digital (type of instrumentation system) 
differential pressure 
engine air particle separator 
exhaust gas temperature 
foreign object damage 
General Electric Company test parameter 
iron constantin (type of thermocouple) 
intermediate gearbox 
left hand 
power turbine speed 
gas generator speed 
nose gearbox 
rotor speed 
outside air temperature 
pounds per square inch 


pounds per square inch, differential. 
pressure 


pounds rer square inch, gauge pressure 
pressure 
right hand 


turbine inlet temperature 


lb per sq in. 


lb per sq in. 


deg C 


TEST SYNOPSIS AND DATA 


GENERAL 


The desert test phase consisted of 29 tests: twenty one test flights; 
four aborted test flights; and four ground tests. 


7 A summary of all the tests is presented in tabie I. 


Eight test runs were selected as yielding the best data. These were 
runs 2, 7-11, 17, and 25. Data from these selected tests are presented 
in this appendix. Portions of the data have been deleted when it was 
evident that errors existed because of instrumentation malfunction. 
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AIRCRAFT INSTRUMENTATION 


The aircraft instrumentation consisted of a low speed digital tape 
recording system and a photopanel mounted on a test table. All of these 
were connected to the aircraft test instrumentation wiring in the aircraft. 
The Air Force furnished the instrumentation systems and the contractor 
(Sikorsky Aircraft Corp) instrumented the aircraft. The photopanel was 
capable of recording much faster than the digital tape recording system 
and therefore was particularly useful for recording data during APP and 

: engine starts. Excluding the reference and time parameters, there were 
approximately 195 parameters recorded on the digital tape recording system 
and approximately 40 parameters recorded on the photopanel system. The 
aircraft test instrumentation was normally operated for each test mission 
from preflight to after engine shutdown. 


The digital tape system was capable of recording a complete sweep 
of all parameters in approximately 20 seconds. The parameter sweep and 
the interval between sweeps could be varied. 


The photopanel camera was capable of operating at a maximum speed of 
four frames per second to record rapid transients, The camera control 


could be slaved to the digital system so that a frame of photopanel data 
would be recorded for each digital sweep. 


Data reduction of the information recorded on the digital tape was 
accomplished by utilizing computer processing resulting in data printed 
in tabular format. The computer processing system also provided the capa- 
bility of selected data printout in graphical format. 


GROUND STATION INSTRUMENTATION 


The following ground station instrumentation was used: 


\ besert test ramp and air temperature ~ Ramp temperature and air 
temperature near the aircraft was recorded continuously during the air- 


. craft soak and test period. Air temperature was measured from one inch 
to 15 feet above the ramp. 
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Desert test solar radiation - Solar radiation was recorded 


during 
the aircraft soak and test period. 
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Data playback unit {quick look data printer) - This data playback 
unit was used for all test phases. It was capable cf providing printed 
tabular "raw" data from the aircraft digital instrumentation recorder 
tape. The raw data had to be manually converted to real data. It was 
used to obtain information for troubie shooting the aircraft digital instru- 


mentation system or to monitor suspected problem areas in the aircraft sys- 
tems. 


PARAMETER LISTING 


The aircraft test parameters are listed as follows: 
Table II - Photo Recorder 


fable FIL - Digital 


HOW TO USE THE TABULATED DIGITAL DATA 


Following are the reduced, edited, and tabulated digital data from 
the desert tests. Each of the tests was selected for the most representa- 
tive climatic data or to document specific subsystem tests. Data are pre- 
sented for each temperature level and test condition. In the tabulated 
data that follow, the individual digital test parameters (temperature, 
pressure, rpm, etc.) are designated by three numbers (such as 1-01) and 
the abbreviated name of the parameter (sce table ILI for unabbreviated 
names), The first number from 1 to 8 of the three-number designation is 
the switch box number. Generally, boxes one and two contain pressure, 
flow, rpm, and engine power parameters, while boxes three through eight 
contain temperature parameters. The second two numbers in the designa-~ 
tion (01 to 29) give the step position within the box. 


Elapsed time is given in minutes and seconds (hours for soak data). 
The first column of numbers on each page is entitled SWEEP COUNT. This 
column lists the number of times that the test parameters have been 
sampled at any particular time. The numbers in the column are referred 
ta as counter numbers (C/N). The counter numbers are cumulative and are 
used to identify events and to correlate data with events. The correla- 
tion of the data trends threughout each test is made by referring to the 
applicable event sheet for the tabulated data for each flight, noting the 
counter number at which an event took place, and then referring to the 
data at that counter number. The elapsed time between counter numbers is 
normally about 20 seconds, but could be varied by the operator. 


Unless otherwise noted, an asterisk indicates that a data point has 


been removed because of defective instrumentation or »ther causes resulting 
in erroneous data. 
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Table I 
TLOST SUMMARY 


Surface Conditions Buring 


Test Period fInciudes Any Soaki 
g tt “+ 
Date (deg F} (BTU she SE) 
41971) 


Low 


Puigh | tow | sigh | tow | 


ll 


*short period cloud effects. 


*tsolar radiation increases aircraft and component static t.0>orature: uae 


amblent alr temperature. 


Engine Run Temperature 
Survey: APP, engines, 
TOtors operated. 


Familiarization Flight: 
Rotor brake, downwind 
hover, and maximum per- 
formance climb. 


Systems Evaluation: 
upwind, downwind hover 
rescue heist test, 
cargo winches, and re- 
fueling Lrobe, 


Maintenance: No Test. 


Tamitiarization Flight: 
Parajumo. 


Static Temperature and 
Solar Radiation Survey. 


Systems Evaluation: 
upwind, downwind hover, 
ridder authority and 
rescue heist. 


Systems cvaluation: 
loudhailer, avicalcs, 
Ugwind, downwind hover, | 
croration,  aantognua 


i ority. 
Lé$ Tiverors Evaluation: 
i .=cue hoist, avio 
ret. cling probe max 
eOw2r climb and cru 
Uewind, down 
and rudder authority 
41,000 pounds «te: 
weight, 


Systems Evaiuat:on: 
rescue hoist, rector 
brake, refueling crobe, 
APP, engine starts with 


tailwind. esowind, ani fest 


wind hover, and rotor 
eauthorit:. 42,000 ncunds 
3reoss we t 


ystems Evaluat: 

sO off configuration, 7 
curgo winch, cargc hook 
(ext. load), and upwind, 
downwind hover, 42,000 
PouNn .. ross weight. 


APP raplaced prior 
to starting tests. 


Engine power deteri- 
eration reference. 


NGB hot light dvring 
downwind hover, 


NGP hot light during 
downwind hover, 


APP fuel pressure 
check, 


45-nour heat Sua). 


Engine and NCB oil 
hot during downwind 
hover, 


Engine anu > ait 
hot during downwind 
hover. 


Engine and Soh oil 
hot durin: i 
hover. 


Maximum gross weight 
operation, windshield 
delamination. Main 
rearbox chir light. 
imgine and NGB cil 
hot during downwini 


inc downwind 
Fiberglass 
Aust cowl 
heated duris 
wend ongine 


apo whee. fasten 
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avi 
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Temperature Solar Hadiation 
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Raven RCE rer 


(Continued) 


Time 


Systems Evaluation: 
APP ground test. 


Low Speed/vigh Speed, 
High Altitude Profile: 
locked rotor engine 
starts, maximum power 
climbs to 16,000 ft 
{low/high speed), high 
speed, low speed de- 
sc@nts, single-engine 
flight ané landing, 
low altitude inflight 
engine stavt, flicht 
with AFCS off, auto- 
rotation landing ani 
rescue hoist (300 lb 
load}. Avionics. 


Low Speed/iigh Alti- 
tude Profile: locked 
rotor tailwind engine 
start, APP inflight 
operation, rescue 
hoist (300 lb load). 
Refueling probe. 


High Altstuds Profile: 
Parajumps, AFP ea ane 
operation; altvtistc, and 
airspeed versus £5T, 
engine starts. Rescue 
heist (C300 Lb inad). 


fing rreb 


carae sanch 
carg>? hook 

Loss Mak 3 
{42,009 Ibi. % 
downwind ‘over. 


ABOPT aa. SOA 


* Bsncidi lane becece. 


ee 


Flight 


fhrs:min) 


1:59 


Comments 


Test of APP vari- 
ables: RPM setting, 
EGT, and engine 

start load effect. 


APP fuel pressure 
fluctuation upon 
starting. Persistent 
problem during cli- 
matic tests. 


APP overtemperature 
during engine start 
inflight at 7,760 £t 
altitude. 


APP fuel pressure 
fluctuation upon 
starting. 


APP fuel pressure 
tiluctuation. 
eontrol insufficient 
for 19,090 ft hovers, 
Encine and Nib oil het 
during downwing 

hover. 


Par dda 


Winch éstare!} system 
shut-orf valve c 
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vstem 
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Date 
(1971) 
29 Jul 115 

115 
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Table I 


Surface Conditions During 
Test Period (Includes Any Soak) 


Temperature Solar Radiation 
(deg F) _(sTu/hr/ft2) 


High High Low 


306 214 


106 


re 
ray 
w 


106 264 


302 


216 112 


306 176 


4 


102 102 200 200 
(Estimated) 

112 97 

113 105 


‘APP Altitude/Inflight 


Systems Evaluation: 


: at 10,000 ft, 


(Concluded) 


Tests 


Profile: para- 
guns, rescue 
hoist, refueling , 
probe, autorotation 
descent, and engine 
power check, 


Heavy Sand Evaluation: 
parajumps, static line 
evaluation, loudhailer, 
and operation in sand 
environment. 


Rescue 
jumps, 


ABORT. 


Evaluation: APP EGT 
versus altitude and 
airspeed. 


Systems Evaluation: 
engine power check, 
rescue hoist, sand 
operation, static 
line evaluation for 
parajump and para- 
adrwp. 


minigun operation, 
rescue hoist, loud- 
heiler, APP operation 
and 
static line evaluation 
fe> parajump and para- 
Grop. 


Systems Evaluation: 
parajumps using static . 
line, rescue hoist, rud- 
der authority, sand 
operation. 


ABORT 
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Systems fNvaluation: 
equipment drops, para~ 
jumps, and sand opera- 
tion. Consecutive series 
of five flights. 


AVORT N/A 


Comments 


Engine power deteri~ 
oration. check for 
sand ingestion 
effect, APP fuel 
pressure fluctuation 
upen starting. 


Main transmission 
chip light APP fuel 
pressure fluctuation 
upon starting. Ramp 
door will not stay 

open at 150 KIAS. 


Abort due to main 
and tail gear box 
chip lights. Tail 
gear box light due 
to electrical short. 


Insufficient rudder 
for 10,000 ft hover. 


Main transmission 
chip light. 


Abort due to second 
stage hydraulic sys- 
tem overheat. 


Abort due to routine 
electrical problem. 
Main transmission 
chip light. Second 
stage hydraulic sys~ 
tem temperature went 
to 295 degrees F 
(ground operation). 


Abort duo to winch 
pump shut-off valve 
dofect. 
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Table I1 
PARAMETERS RECORDED ON THE PHOTO RECORDER 


{Position numbers as read from left to right 
in rows from top to bottom of panel.) 


Parameter Measured 
AFCS pitch light} 
AFCS roll light? 
APCS yaw lightl 
74 stage hydraulic system pump inlet temperature, 


ac frequency, Hz 

Load cell, lbs@ 

Winch pump press., in; needle 1, psig 
Winch pump servo control inlet hydraulic press, 
psig® 

Winch pump press. cut, needle 2, psig 
Rate of climb, fpm 

Indicated altitude, ft 

No. 2 EAPS press. differential, psi3 
Accessory gearbox rpm, pct 

Sensitive main rotor rpm, pet? 

APP fuel press., needle !., psic 


No. 1 engine fuel control discharge press., 
needle R, psig 


No. 1 engine fuel flow, 2b/hr 

No. 1 engine total fuel, gals used? 

APP oil temp gauge, No. 1 

APP fuel temp gauge, No. 2 

2nd stage hydraulic system pump, outlet temp, cf 


Ne. 2 engine start motor inlet press; needle i, 
psig 

APP start motor inlet press., needle 2, psig 
Free air temp, °C 

Indicated airspeed, kt 

LH throttle pos, pet travel 

Lateral acceleration, g 

No. l engine fuel temp, Toms 


No. 1 engine start motor outlet press., needle l, 
psig 

APP start motor outlet press., needle R, psig 

No. 2 engine fuel flow, lb/hr 


Sikorsky 


155 
156 
157 

39 
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j Table II (Continued) 
a Position Sikorsky 
a No. Parameter Measured Item No, 
3 ‘ 15 No. 2 engine total fuel, gals used‘ 4 
4 16 APP EGT, °C 152 
a 17 Clock 5 
4 18 Camera lens Xx 
7 19 No. 1 engine rpm, (Ng) pet 9 
; ¢ 20 RH throttle pos, pct travel al 
_ 20 No. 2 engine fuel temp, o¢4 x 
“ 2la APP oil press. needle L, psig 27 
24 21b Not used Xx 
j 22a No. 1 engine ignition light (top) 150 
¢ 22b APP starter-on light (bottom) 22 
a 23 No. 1 engine turbine inlet temp (TIT) (T,), °C 13 
: 24 Digital sweep coumter, (dig. coord), Cy x 
¥ 25 Digital time counter, (dig. coord), sec x 
26 No. 2 engine rpm (Ng). pet 14 
) 27a No. 1 engine power turbine rpm (N¢), needle 1, 12 
2 triple tach, pct 
> : 27b No. 2 engine power turbine cpm iN¢), needle 2, 1? 
4 pet 
a 27¢ Main rotor rpm {N,.), reedle R, pew? 19 
% 28 No. 1 engine torque, pct ll 
¥ 29a Ice detector (rate on event light) 23 
- 29b Anti~ice Ne. 1 engine light 24 
& 30 No. 2 engine turbine inlet temp, (1.), °C 18 
F | 31 de bus voltage : 107 
. a: 32 Camera frame counter x 
7 4 33 APP rpm, pct 7 
4 34a Event light 6 
ae 34b Anti-ice No, 2? angine light 24 
3 34c AFCS attitude light 158 
gas 35 No. 2 engine torque, pct 16 


lpnisconnected 10 September 1971. 

2 February 1971 (Aretic test 14) and luter. 
32) March 1971 (icing test 1) to 24 May i071. 
410 September 1971 and later. 


*pisconnected for Arctic tests 11 through #1 (27 January - 25 February 
1971); position six used in its place durina this time. 
Sreplaces original from 12 March through 3 August 1976 (climatic laboratory 


tests 1 through 29). 


Table IIT 
PARAMETERS RECORDED ON THE DIGITAL 
MAGNETIC TAPE RECORDING SYSTEM 


Switch Box Sikorsky 
Pos. No. Parameter Measured : Item No. 


Switch Box No. 1 (Pressures) 


: j 1~01 Sweep counter No. xX 
is } 1+02 Time (min) x 
i 1-03 Time (sec) x 
zs 1-04 Free air temp, °c? 
: 1-05 No. l engine gas generator rpm, (Ng), pct 
4 1-06 No. l engine fuel flow, lb/hr or gal/hr2 10 
r of 1-07 No. 1 engine torque, pct 11 
ee: 1-08 No, 1 engine power turbine speed, (Nf), pct 12 
F 1-09 No. 1 engine turbine temp (Ts), °C 13 
i 3 1-10 No. 2 engine gas generator rpm, (Ng), pet 14 
: a 1-11 No. 2 engine fuel flow, lb/hr or gal/hr2 15 
‘ ; 1-12 No. 2 engine torque, pct 16 
ig i 1-13 No. 2 engine power turbine speed, (Nf), pet 17 
; 1-14 Me 2 engine turbine inlet temperature, (T5), 18 
fj a 
4 1-15 Main rotor rpm, pct 19 
a 1-16 OPEN x 
_ 4 1-17 LH throttle position, pct travel 20 
oe }-18 RH throttle position, pct travel 21 
: 1-19 No. 1 engine oil pump outlet press., psig 58 
1-20 No. 1 engine scavenge pump out outlet press., 59 
psig 
1-21 No. 1 engine fuel boost pump outlet press., 61 
(before A/c fuel filter), psig 
1-22 ilo. 1 enyine nose gearbox oli press., psig 66 
1-23 Accessory gearbox oil press., psig 69 
1-24 Main gearbox oil press., psig TL 
1-25 No. 1 engine bleed air press., psig 110 . 
1-26 No. 1 engine fuel pump inlet press., psia 64 
1-27 Voltage reference X 
1-28 OPEN x ' 
1-29 OPEN xX 
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fable III (Continued) 


Switch Box Sikorsky 
Pos No, Parameter Measured Item No. 


Switch Box No. 2 (Pressures) 


2-01 Sweep counter No, xX 
2-02 Time (min) x 
2-03 Time (sec) x 
2-04 OPEN x 
2~05 lst stage hydraulic pump inlet press., psig 32 
2-06 lst stage hydraulic pump outlet press., psig 32 
2-07 ist stage hydraulic press. at aft servo 35 
cylinder, psig 
2-08 2nd stage hydraulic pump inlet press., psig 37 
2-09 2nd stage hydraulic pump outlet press., psig 38 
2-10 2nd stage hydraulic press. at aft servo 41 
cylinder, psig 
2-11 2nd stage AFCS No. 1 hydraulic press. (pitch/ 43 
roll), psig 
2-12 2nd stage AFCS No. 1 hydraulic press. (collec- 44 
tive/yaw), psig 
2-13 Utility AFCS No. 2 hydraulic press. (pitch/ 45 
roll), psig 
2-14 Utility hydraulic pump inlet press., psig 47 
4 2-15 Utility hydraulic pump outlet press., psig 48 
3 2~16 lst stage hydraulic system rotary rudder 51 
Bi servo hydraulic inlet press., psig 
i 2-17 Utility hydraulic system rotary rudder servo 53 
4 hydraulic inlet press., psig 
4 2-18 No, 1 main wheel brake return hydraulic press., 111 
3 psig 
: 2-19 Heater output airflow (D/P No. 1), psid 78a 
2-20 Heater output airflow (0/P No. 2), psid 7Bb 
2-21 Heater output airflow (D/P No. 4), psid 78c 
2-22 Heater output airilow (D/P No. 4), psid 78d 
2-23 Heater output airflow (D/P No. 5), psid 78e 
* 2-24 Heater output airflow (D/P No. 6), psid I8£ 
2-25 Heater output airflow (D/P No. 7), psid THY 
2-26 Heater output airflow (D/P No. 8}, psid 78h 
2-27 OPEN / x 
2-28 OPEN 
2-29 OFEN Xx 
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Table III (Continued) 


Switeh Box Sikorsky 
Pos. No. Parameter Measured Item No. 
Switch Box No. 3 (Temperatures) (I.C.) a 
3-01 Sweep counter No. x 
3~02 Time (min) x 
3-03 Time (sec) x * 
3+04 Temp reference x 
3-05 Air temp into heater, °C or F 76 
3-06 Heater air temp out of plenum chamber, °C or F 77 
3-07 Heater main distribution duct air temp ~ left 79 
side forward, °C or F 79 
3-08 Heater main distribution duct air temp - right 80 
side forward, °C or F 
3-09 Heater distribution duct overhead outlet air 81 
temp - cockpit left side, °C or F 
3-10 Heater distribution duct overhead outlet air 82 
temp - cockpit right side, °C or F 
3-Ll Heater distribution duct outlet air temp sta- 83 
tion 460-470-right side, °C or F 
3-12 Distribution duct outlet air temp station 84 
460~470-left side, °C or F 
3-13 Pilot head-level air temp, °C or F 85 
3-14 Pilot waist level air temp, °C or F 86 
“3-15 Pilot foot-level air temp, °C or F 87 
3-16 Pilot floor mass temp, °C or F 88 
3-17 Copilot head-level air temp, °C or F 89 
3-18 Copilot waist-level air temp, °C or F 90 
3-19 Copilot foot-level air temp, °C or F 91 
3-20 Copilot floor mass temp, °C or F 92 
3-21 Cargo area, forward - head-level air temp, 93 
°C or F 
3-22 Curgo area, forward ~ waist-level air tenp, 94 
°C or F 
3-23 Cargo area, forward - foot-level air temp, 95 
°C or F 
3-24 Cargo area, forward - floor mass temp, °C 96 : 
or F 
3=25 Cargo area, aft - head-level air temp, °C 97 
or F 
3-26 Cargo area, aft ~- waist-level air temp, Tol 98 . 
or F 
3-27 Cargo area, aft ~- foot-level air temp, °C 99 
or F 
3-28 Cargo area, aft floor mass temp, °C or F 100 
3-29 OPEN X 
; 10 
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Table IIL (Continued) 


Switch Box Sikorsky 
“Pos. No. Parameter Measured Item No. 
Switch Box No. 4 (Temperatures) (I.C.) 
4-01 Sweep Counter No. x 
4-02 Time (min) x 
4-03 Time (sec) xX 
4-04 Temp reference x 
4-05 Copilot windshield inside surface lower center 101-1 
Temp No, 1, °C ox °F 
4-06 Copilot windshield inside surface upper RH No. 2, 101-2 
°C or °F 
4-07 Center panel windshield inside surface lower 102-1 
center temp No. 1, °C or °F 
4-08 Center panel windshield inside surface upper . 102-2 
center temp No. 2, °C or °F 
4-09 lst stage hydraulic pump inlet temp, °C or °F 33 
4-10 lst stage hydravlic pump outlet temp, °C or °F 34 
4-11 lst stage hydraulic temp at inlet servo cylinder 36 
(aft servo), °C or °F 
4-12 2nd stage hydraulic pump inlet temp, °C or °F 39 
4-13 2nd stage hydraulic pump outlet temp, °C or op3 40 
4-14 2nd stage hydraulic temp at inlet servo cylinder 42 
(aft servo), °C cr °F 
4-15 2nd stage hydraulic system AFCS No, 1 hydraulic 46 
temp (collective/yaw channel), °C or °F 
4-16 2nd stage hydraulic system AFCS No. 1] hydraulic 160 
temp (pitch/roll channel), °C or °F 
4-17 utility hydraulic pump inlet hydraulic temp, 49 
On mw OF 
4-18 Utility nydraulic pump outlet hydraulic temp, 50 
°o 1 or ° F 
4-19 Utility hydraulic system AFCS No. 2 (pitch/roll 161 
channel) hydraulic temp, °C or °F 
4-20 lst stage hydraulic system rotary rudder servo 52 
hydraulic inlet temp, °C or °F 
4-21 Utility hydraulic system rotary rudder servo 54 
hydraulic inlet, °C or °F 
4-22 Winch pump inlet hydraulic temp, °C or °F li4 
Winch pump servo control inlet hydraulic temp, 114 
°c or F4 . 
4-23 Winch pump outlet hydraulic temp, °C or °F 115 
4~24 Utility hydraulic system heat exchanger inlet 116 
hydraulic temp, °C or °F 
Yl . 
7 
i 3 
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Switch Box 
Pos. No. 


Table III (Continued) 


Parameter Measured 


Switch Box No. 4 (Temperatures) (I.C.) (Concluded) 


Utility hydraulic system heat exchanger outlet 
hydraulic temp, °C or °F 


APP and heater fire extinguisher bottle mass 
temp, °C> 


OPEN 
OPEN 
OPEN 


Switch Box No. 5 (Temperatures) (1.C.) 


Sweep Counter No. 

Time (min) 

Time (sec) 

Temp reference 

No. 1 engine oil tank oil temp (1/3 level), °C 
1 engine oil cooler inlet oil temp, °C 

ho. l engine oil cooler outlet oil temp, °C 
l engine fuel pump inlet fuel temp, °C or 


No. 1 engine nose gearbox oil cooler outlet 
oil temp, °C 


No, 1 engine nose gearbox oil cooler inlet 
oil temp, °C 


No. 2 engine nose gearbox oil cooler outlet 
oil temp, °C 


No. 2 engine nose gearbox oil cooler inlet oil 
temp, °C 


No. 2 engine 011 cooler oil inlet o11 temp, 
No, 2 engine oil cooler oil outlet oil temp, 


Accessory gearbox 031 temp, °C 

Main gearbox oil cooler inlet oil temp, °C 
Main gearbox oil cooler outlet oil temp, °C 
Intermediate gearbox oil temp, °C 

Tail gearbox oil temp, °C 

No, 1 generator mass temp, °C or °F 


Fuel temp to combustion heater, °C or °F 


Sikorsky 
Item No, 


117 


* 


127 


126 


128 


129 


70 
72 
73 
74 
75 
105-1 
65 


Switch Box 
Pos, Ho. 


Switch Box No. 5 (Temperatures) (1I.C.) 


Table III (Continued) 


Parameter Measured 


Left side electronic compartment top shelf 
center air temp No. 1, °C or °F 


Left side electronic compartment bottom shelf 
aft (right) air temp No, 2, °C or °F 


Left side electronic compartment bottom shelf 
forward (left) air temp No. 3, °C or °F 


Right side electronic compartment aft (left) 
air temp No. 4, °C or °F 


Right side electronic compartment center air 
temp No. 5, °C or °F 


Right side electronic compartment forward 
(right) air temp No. 6, °C or °F 


Left main fuel cell fuel temp (1/3 level), °C 
or °F 


No. 2 generator mass temp, °C or °F 


Switch Box No. 6 (Temperatures) (I.C.) 


Sweep Counter No. 

Time (min) 

Time (sec) 

Temp reference 

(GET-5) No. 1 engine fuel control discharge 


(Concluded) 


temp, °C or 


(GET=-30) No. 
temp, °C or 


No. 1 engine 


a 2 


2 engine fuel control discharge 
OPd 


fuel boost pump outiet fuel temp, 


°C or °F 

No. 1] engine bleed air temp, °C or °F 

No. 1 engine Lord isolater mount temp - aft 
inboard, °C or °F 


No. 1 engine Lord isolator mount temp - aft 
outboard, °C or °F 


No. 2 engine Lord isolator mount temp ~ aft 
inboard, °C or °F 


No. 2 engine Lord isolator mownt temp - aft 
outboard, °C or °F 


No. l engine inlet lip surface temp No, 1. 
(12 o'clock position), °C or °F 


No. 1 engine inlet lip surface temp No. 2 
(1 o'clock position), °C or °F 


Sikorsky 
Item No. 


sa fine 
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fable I1X (Continued) 


Switch Box Sikorsky 
Pos. No. Parameter Measured item No. 


Switch Box No, 6 (Temperatures) {1.C.) (Concluded) 


6-15 No. 1 engine inlet lip surface temp No. 3 25-3 
(2 o'clock position), °C or °F . 

6-16 No. 1 engine inlet Lip surface temp No. 4 25~4 
(2:45 o'closk position), °C or °F 

6-17 No. 1 engine inlet lip surface temp No, 5 25=5 
(3:15 o'clock position), °C or °F 

6-18 No, 1 engine inlet lip surface temp No, 6 25-6 
{4 o'clock position), °C or °F 

6-19 No. 1 engine inlet lip surface temp No. 7 25-7 
(5 o'clock position), °C or °F 

6-20 No. 1 engine inlet Lip surface temp No, 8 25-8 
(6 o'clock position), °C or °F 

6-21 No. 1 engine compartment air temp No. 1 upper 104-1 
forward, °C or °F 

6-22 No. 2 engine compartment air temp No. 2 lower 104-2 
forward, °C or °F ‘ 

6-23 No. 1 engine compartment air temp No. 3 upper 104-3 
aft, °C or °F 

6-24 No. 1 engine compartment air temp No. 4 lower 104-4 
aft, °C or °F 

6-25 No. 1 engine accessory coacbex mass temp at 122 
starter, °C or °F 

6-26 No. 1 engine accessory gearbox mass temp at 123 
front frame, °C or °F 

6~-27 No. 2 engine accessory gearbox mass temp at 130 
starter, °C or °F 

6-28 No. 2 engine accessory gearbox mass temp at 131 
front frame, °C or °F 

6-29 OPEN x 


Switch Box No, 7 (Temperatures) (C.A.) (No. 1 Engine) 


7-01 Sweep Counter No, x 

7-02 Time (min) > 4 

7-03 Time (sec) x 7 
7-04 OPEN x 

7-05 (GET-1) exciter mount temp, °C 162 

7-06 (GET-2) exciter skin inboard temp, °C 163 z 
7-07 (GET-3) exciter skin outboard temp, °C 164 


7-08 (GET-4) tuel control case temp, °C i165 


Table IIT (Continued) 


srineaecy 


Switch Box Sikorsky 
Pos. No, Parameter Measured Item No. 


es eee 


Switch Box No. 7 (Temperatures) [(C.A.) {No. 1 Engine) (Continued) 


’ 7-09 {GET-6) lube pump case temp, °C 167 
: (GET-6} lube pump inlet oil temp, °C 167 
: 7-10 (GET-7) fuel pump case temp, °C 168 
; 7-11 (GET-8}) compressor 2nd stage case temp (4:30 . 169 
5 o'clock position), °C 
7-12 (GET-9) compressor 3rd stage case temp (3 170 
O'clock position), °C 
1 7-13 (GET-10 compressor 3rd stage case temp (4:30 171 
5 o'¢lock position), °C 
j {GET-10) scavenge pump outlet oil temp, ec? 171 
4 7-14 (GET-11) compressor 3rd stage case temp (6 172 
o'clock position), °C 
: 7-15 (GET-12) compressor 4th stage case temp (3 173 
i o'clock position), °C 
ee 7-16 (GET~13) compressor 4th stage case temp (4:30 174 
4 o'clock position), °C 
4 7-17 (GET-14) comzsresser 4th stage case temp (6 175 
4 o'clock position}, "ec 
} 7-18 (GET-15) compressor <.h Stage case temp (9 176 
H o'clock position), 74 
3 - (GET-15) engine/nose gearbox oil cooler inlet 176 
= air temp, °C 
: 7+-19 (GET-16) compressor Sth stage case temp (3 177 
A o'clock position), °C 
*s 7-20 (GET-17) compressor 5th sStaye case temp (4:36 178 
o'clock position), °C 
: 7-21 (GET-18) compressor 5th stage case temp (6 179 
o'clock position), °C 
7-22 (GET-19) gas generator turbine case temp (4 180 
o'clock position), °C 
; (GET-19) engine ‘nose gearbox oil cooler outlet 180 
E air temp, °C or °F® 
a 7-23 (GET-20) gas generator turbine casc temp forward 181 
a , of aft flange (8 o'clock position), °C 
i (GET~20) engine oil cooler inlet o11 temp, °c? 181 
4 ‘ 7-24 (GET-21) gas generator turbine case temp forward 182 
4 of aft flange (12 o'clock pesition), °C 
¢ ‘ 7-25 (GET-22) power turbine case temp forward of aft 183 
mY flange (4 o'clock position), °C 
yt 
- 
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Table IIIf (Continued) 


Switch Box Sikorsky 
Pos. No, Parameter Measured Item No. 


Switch Box No, 7 (Temperatures) (C.A.} (Nc. 1 Engine) (Concluded) 


7-26 (GET-23} power turbine case temp forward of aft 184 
flange (8 o'clock position), °C 


(GET-23) engine oil cooler outlet oil temp, oc? 184 


7-27 (GET-24) power turbine -4se temp forward of aft 185 
flange (12 o'clock position}, °C 


7-28 (GET-25) Ts harness temp underside of junction 186 
box 
7-29 OPEN x 


Switch Box No. 8 (Temperatures) (C.A.)} (No. 2 Engine) 


8-01 Sweep Counter No, ; xX 
8-02 Time (min) Xx 
8-03 Time (sec) x 
8-04 OPEN x 
8-05 (GET -26) ignition exciter mount temp, °C 187 
(GET-27) ignition exciter skin inboard temp, °C* 188 
(GET~26) OPEN? 187 
8-06 {GET-27) ignition exciter skin inboard temp, °C 188 
(GEf-26) ignition exciter mount tomp, e¢2 188 
(GET-27) OPEN? 188 
_ 8-07 tGeree?) ignition exciter skin outboard temp, 189 
¢c 
(GET-28) iube pump inlet oil temp, °c’ 189 
(GET-28) OPEN? 189 
8-08 (GET-29) fuel control case temp, °C 150 
(GET-29, OPEN? 190 
8-09 (GET-31) lube pump case temp, °C 192 
(GET-31) scavenge pump outlet cil temp, o¢3 192 
(GEY-31) OPEN? 192 
8-10 (GET-32) fuel pump case temp, °C 195 
(GET-32) OPEN? 193 
8-11 (GET-33) compressor 2nd stage case temp (4:30 194 
o'clock position), °C 
(GET-33) OPEN? : 194 . 
8-12 (GET-34) compresscr 3rd stage case temp (3 195 
Stclock position), °C 
(GET-34) OPEN? 195 


*8-05 and 8-0G reversed December 1969 to 7 September 1970. 


Spas ee 
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Table III (Continued) 


Switch Box Sikorsky 
Pos. Neo. Parameter Measured Item No, 


Switch Box No. 8 (Temperatures) (C.A.) (No. 1 Engine) (Continued} 


8-13 (GET-35) compress. ‘-d stage case temp (4:30 196 
o'clock position), °C 
(GET-35) OPEN? 196 
8-14 (GET-36} compressor 3rd stage case (6 o'clock 197 
position), °C 
(GET-36) OPEN? 197 
8-15 (GET-37) compressor 4th stage case (3 o'clock 198 
position), °C 
(GET-37) OPEN9 198 
8-16 ({GET-38) compressor 4th stage case temp (4:30 199 
o'clock position), °C 
(GET-38) OPEN? 199 
8-17 (GET-39) compressor 4th stage case temp (6 200 
efclock position), °C 
; (GET-39) OPEN? 200 
8-18 (GET-40) compresscr 4£h stage case temp (9 201 
4 o'clack position), °C 
5 (GET-40) OPEN? 201 
4 8-19 (GET-41}) compres.or oth stage case temp (3 202 
4 o'clock position). °c 
; (GET-412) OPEN? 202 
¥ 8-20 (GET-42) compressor uti: stage case temp (4:30 263 
i o'clock position), °C 
: (GET-42) OPEN? 203 
: 8-21 (GET~43) compressor 5th stige case temp (6 204 
i o'clock position), °c 
(GET-43) OPEN? 204 
8-22 (GET-44) gas generator turbine case temp forward 205 
of aft flange, (4 o'clock position), Se 
(GET-44) OPEN? 205 
8-23 (GET-45) gas generator turbine case temp forward 206 


of aft flange (8 o'clock position), °C 


- (GET-45) engige/nose gearbox oi] covler inlet 206 
air temp, °C 


8-24 (GET-46) gas generator turbine case temp ferward 207 
of aft flange (12 o'clicck pesition), °C 


- (GET-46) engine/nose gearbox ail ovler outiet 207 
air temp, °C 


oT 


. 


se penn eg a a EE SREP EE EEE SEEN EASE PEE TED EAR = 


wate. ces Miata 


ttt e Chere dow 


i os cata eoocer pope 2 


Sn verte ESS ~ 


Manes 


18 


Table III (Concluded) 


Switch Box Sikorsky 


Pos. No. Parameter Measured Item No. 


Switch Box No. 8 (Temperatures) (C.A.} (Engine No, 1) (Concluded) 


8-25 (GET-47) power turbine case temp forward of afc 208 
flange (4 o'clock position), °C 
{(GET~47) engine oil cooler inlet oil temp, °c? 208 
(GET~47) OPEN> 208 
8-26 (GET-48) power turbine case temp forward of aft 209 
flange (8 o'clock position), °C 
(GET-48) OPEN? 209 
8-27 (GET~49) power turbine case temp forward of aft 210 
flange (12 o'clock position), °C 
(GET-49) engine oil cooler outlet oil temp, °c’ 210 
(GET-49) OPEN? - 210 
8-28 (GET-50) Ts harness temp, underside of junction 211 
box (9 o'clock position), °C 
(GET-50) OPEN? 211 
8-29 OPEN x 


Loonnected 7 September 1970 (end of climatic laboratory tests). 
zconnected lL July 1970 (run 22, climatic laboratory tests). 
Jrecorded on photopanel (positions 1 and 9) as of 16 September 1971. 


4 replaces original from 25 March through 3 August 1970 (climatic 
laboratory tests 6 through 29). 


Sinstalled 4 February 1971 {arctic test 14). 


SUsed from 27 February through 1 October 19/0 (ciimatic laboratory tests). 


Treplaces original from 1 July threugh 7 September 1970 (climatic labora- 
tory tests 22 to end of climatic laboratory test). 


8 shanged 1 July 1970 (climatic laboratory run 22). 


*parameters not connected from 7 September 1970 to 24 May 1971. 


TEST SYNOPSES, EVENT SHEETS 
AND DATA 
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RUN 2, 13 TO 38°C, 21 JUNE 1971 
Soak Time Not Applicable; Base Reference Test 


Test Synopsis: 


Es 


Fe q This run was chosen to present a reference run (particularly engine 
2 4 power checks) before the start of the desert testing. Reference to the 
i 4 event sheet for this run shows engine No. 2 power checks accomplished 
a 3 from C/N 425 to C/N 475, and engine No. 1 power checks accamplished from 
7 : C/N 482 to C/N 508. The air temperature is shown as parameter 1-04 in 
a 4 the data sheets and the engine values are shown as parameters 1-05 through 
: i 1~+15. Parameter 1-13, engine No. 2 power turbine speed, is not presented 
4 a because of defective instrumentation, but it is identical with the rotor 
g rpm, parameter 1-15. The final data presented also contain engine power 
3 checks (reference run 25). 
: 4 
e 
4 Pertinent information. 
4 aaa anata 
Ee z APP newly installed before this run. 
i ; Both engines had -13 fuel control and EAPS, 
a Engine No. 2 is a replacenent overhauled engine (231 hours total 
i at overhaul) while engine “c. 1 is the original engine. 
g 
A 
All the components of the rotor drive system (main transmission 
eC | intermediate, and tail gearboxes), as well as the rotor head swash 
4 plate, and flight control servos, had been rerlaced at least once Since 
: the start of the all-weather tests. 
i Approximate airframe and major component times after this run were 
; as follows: 
$ 2 Hours 
ae Aircraft flight time 202 
i Engine No. 1 222 
7 Engine No. 2 161 
b APP 1 
4 i : Rotor drive system 171 
: 4 Roter head and swash plate BS 
: Accessory gearbox 203 


3 : De fective test parameters not presented (unless indicated otherwise). 
eae : 1-13 - Engine No. 2 power turbine speed. 


4-13 - Second stage hydraulic pump outlet temperature. 


5-20 ~ No, 1 generator mass temperature. 


cs # deawarsen: (pend Re chins See ny es 


ferris MUSES BT oak! 


6-13 - Engine No. 1 inlet lip surface temperature (12 o'clock 
position. 


6-26 - Engine No. 1 accessory gearbox mass temperature at front 
frame. 


7-12 - Engine No. 1 compressor 3rd stage case cemperature 
{3 ofclock position) 


TALE 
{4:3 


7-19 


~ Engine No. 1 compressor 4th stage case temperature 
0 o'clock position). 


- Engine No, 1 compressor Sth stage case temperature 


(3 otclock position} 


7-20 
{4:3 


8-08 


- Engine No. 1 compressor 5th stage case temperature 
0 o'clock position) 


- Engine Nc. 2 fuel control case temperature. 


Test parameters not connected or not presented, 


2-19 
(not 


3-05 
5-21 


6-05 
conn 


through 2-26 - Heater output airflow differential pressure 

presented). 

through 3-12 - Heater output temperatures (not presented). 

- Fuel temperature to heater (not presented). 

and 6-06 - Engine fuel control discharge temperature (not 
ected) . 


Event Sheet: 


312 
321 
329 
355 
360 
361 
394 
398 
403 
417 
419 
425~-452 


Event 


Engine No, 2 - start 


Nee 

The APP is running having been 
started prior to activation of 
the instrvmentation, 

Engine No, 1 - start 

Taxi 

Takeoff 

7,000-ft PA cruise 

8,500-ft PA cruise 

Start descent 

Touchdown 

Taxi 

Takeoff 

2,500-ft cruise 

1,500~-ft cruise 


Engine No. 2 power topping (1,000-ft PA and 112 KIAS) 


2 
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ter 
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458-460 


467-470 


474-475 


492-489 
495-499 


501-504 


505-508 


519 
529 
533 
239 
544 


ee eee ee” oe 


Engine No. 2 
(1,900-ft PA 


Engine No, 2 
(1,000-ft PA 


Engine No. 2 
(1,000-£t PA 


Engine No, 1 
Engine No. 1 
(1,000-ft PA 
Engine No. 1 
(1,000-ft PA 


Engine No, 1 
(1,000-ft PA 


power deterioration check for 96 percent 
and 109 KiAS) 


power deterioration check for 82 percent 
and 110 KIAS) 


power deterioration check for 74 percent 
and 1N9 KIAS) 


powers topping (1,000-ft PA and 112 KIAS) 
power deterioration check for 90 percent 
and 112 KIAS) 
power detericration check for 77 percent 
and 110 KIAS) 


power deterioration check for 63 percent 
and 109 KIAS) 


500~ft PA cruise 


Land 
APP - start 
Shutdown 


ind test 
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torque 


torque 


torque 
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RUN 7, 19 TO 46°C, 4<6 JULY 1971 
Soak time 49 hours 


Test Synopsis: 


This run presents data for an extended 49-hour soak and shows air- 
craft temperatures in a static condition with all doors, windows, and 
ramps closed. The free air temperatures, solar radiation, and resultant 
aircraft temperatures are typical for this desert test phase. The free 
air temperature presented with the digital data (column 1-04) is taken 
from a probe on the aircraft and is affected by the aircraft mass tempera- 
tuxe for this static condition in that it lags changes in the ambient air 
temperature. The temperatures. shown in the event sheet are taken from a 
maSt placed in front of the aircraft (but separated from it), and are 
more representative of the actual ambient air temperature, 


Test parameters not connected or not presented. 
Only selected pertinent temperature parameters are presented. 
Parameters such as engine and rotor rpm, hydraulic and oil pressures 


are not pertinent and are not presented, 


Event Sheet: 


Air 
Temperature 
Soak Time in Front of 
Time and Aircraft Solar Radiation 
CTR (hr) Date "07°F BTU/hr /ft2 
4 July 

10 0 1100 39/102 302 

15 1 1200 40/104 324 

21 2 1300 40/104 330 

30 3 1400 43/110 316 

38 4 1500 44/111 308 

43 5 1600 43.5/111 254 

50 6 1700 43/110 175 

55 7 1800 46/115 108 

62 9 2000 46/115 X 

65 il 2200 32/90 Xx 

74 13 2400 28/82 Xx 

5 July 

82 Be 0200 27/81 Xx 

89 17 0400 20 .5/69 x 

95 19 0600 19.5/67 2 
106 20 0700 23/73 60 
108 21 0800 26/79 100 
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aq 
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PI 
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4 
B 
Pi 


CTR 


114 
121 


125 
131 
139 
169 
175 
185 
190 
200 
204 
209 


218 
223 
228 
235 
238 

47 
252 
255 


Soak 

Time 

(hr) 
22 
23 


24 
25 
26 
27 
28 
29 
30 
31 
34 
37 


40 
43 
44 


Time 
and 
Date 


0900 
1000 


5 July 
1100 


1200 
1300 
1400 
1500 
1600 
1700 
1800 
2100 
2400 
6 July 
0300 
9600 
0700 
0800 
0900 
1000 
1100 
1200 


Air 
Temperature 
in Front of 

Aircraft 

“C/E 

32/90 

36/97 


39/102 
40.5/105 
40.5/105 

42/107 

46/115 

46/115 

46/115 

45/113 

32/90 

29/84 


25/77 
24/75 
29/84 
32/90 
34/93 
37/15 
39/102 
39/102 


Solar Radiation 


BTU/hr /ft2 


192 
250 


306 
330 
330 
322 
320 
250 
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RUN 8, 36 TO 47%C, 7 JULY IST1 
Soak time 6 hours 


Test Synopsis: 


This run presents engine and nose gearbox oil overtemperature con- 
Gitions caused by hovering flight fespecially downwind hover}. 


~76 


Pertinent information. 
Both engines have ~13 fuel control and EApPS. 


Defective test parameters not presented (unless indicated otherwise). 


1-13 - Engine No, 2 power turbine speed. 
4-13 - Second stage hydraulic pump outlet temperature. 
§-15 ~ Accessory gearbox cil temperature. 


6-13 - Engine No. 1 inlet lip surface temperature (12 o'clock 
position), 


7~12 - Engine No, 1 compressor 3rd stage cast temperature 
(3 otclock position}. 


7~16 - Engine No. 1 compressor 4th stage case temperature 
(4:30 ctclock position). 


7-19 - Engine No. 1 compressor Sth stage case temperature 
(3 o'clock position) 


7-20 ~ Engine No. 1 compressor 5th stage case temperature 
(4:30 o'clock position). 


8~28 - Engine No. 2 Ts harmess temperature (9 o'clock position). 


Test parameters not connected or not presented. 


2-19 through 2-26 - Heater output airflow differential pressure 
{not presented). 


3-05 through 3-12 - Heater output temperature {not oresented). 
5-21 - Fuel temperature to heater (not presented). 


6-05 and 6-06 - Engine fuel control discharue temperature (not 
connected}. 


Event Sheet; 


Event 

Crew door and rear ramp and ramp door - open 
APP ~ start 

Engine starters - check operation (£APS open) 
Engine No. 2 - start (rotor brake off} 

APP - OFF 

EAPS - closed 


Rear ramp and bottom half of crew door - clesed 


CTR Event 


116 Liftoff, hover upwind (in ground effect) 
123 Engine No. 2 nose gearbox caution (hot) light on 
‘S 131 Hover downwind (in ground effect) 
139 Hover up wind (in ground effect) 
146 Sideward flight 
: 168 Hover upwind fout of ground effect), EAPS open 
F 185 Operate hoist (unloaded) 
ae, te 196 EAPS - closed 
199 Land 
- 207 Takeoff 
4 208 EAPS - open 
212 Hover upwind (out of ground effect) 
216 Operate hoist with 150~pound load 
217 Engine No. 2 nose gearbox caution (hot) light on 
232 Landing pattern to base 
233-240 Operate refueling probe 
246 Hover upwind fout of ground effect) 
247-257 Operate hoist with 300-pound load 
265 EAPS - closed 
269 Land 
279 Takeorf and hover jout of ground effect) 
288-312 Operate hoist with 450-pound load 
313 EAPS - closed 
314 Land 
325 Takeoff 
327 EAPS - open 
329 Hover (out of ground effect) 
334 Sideward flight (out of ground effect) 
352 Land, EAPS closed 
360 APP - start 
365 Engines - shutdown 
380 APP - shutdown, end test 
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RUN 3, 4 70 87°C, § JULY ISTE 
Soak time 4-1/2 hours 


Test Synopsis: 


This run presents good examples of the engine oil and engine nose 
gearbox oi1 overheat condition experienced during hover at high ambient 
air temperature, 


Pertinent information, 
Both engines have -13 fuel control and EAPS, 


Defective test parameters not presented (uniess indicated otherwise}. 
i-13 ~ Engine No. 2 power turbine speed. 
4-13 - Second stage hydraulic pump cutlet temperature. 


5-15 - Accessory gearbox oi1 temperature. 
6-13 ~ Engine No, 1 inlet lip surface temperature (12 o'clock 
position). 

7-12 + Engine No. 1 compressor 3rd stace case temperature 

{3 o'clock position) 

7-16 - Engine No. 1 compressor 4th stage case temperature 
(4:30 otfclock position) 

7-19 - Engine Ne. 1 compressor Sth stage tase temperature 

(3 o'clock position) 

7-20 ~ Engine No. L compressor Sth stace case temperature 
(4:30 o'clock position) 

8-28 ~ Engine No, 2 Ts harness terres ture (9 o'clock position). 


Test parameters not connected or pre: sted, 


2-19 through 2-26 - Heater output airflow differential pressure 
(not presented) . 

3-05 through 3-12 - Heater output temocratures (not presented), 
9-21 - Fuel temperature to heater (not presented). 

6-05 and 6-06 - Engine fuel control discharae temperature (not 
connected). 
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Event Sheet: 


CTR Event 
32-35 Initial instrumentation sweeps with aircraft closed 
36 Personnel door opened 


Neve 


APP master circuit breaker would 
not stay cicsed because of heat 
buildup during soak in closed 
configuration. It operated nor- 
Mally aftex cooling 
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CTR 


57 


81 
89 
90 
$2 
43 
103 
10a 


119 
131 
171 
176 
192 
198 
204 
224 
249-257 
270-282 
293 
297 
302-305 
310 
315 
322 
328 
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Event 


APP - start 
Nete 


Rpm oscillations occurred during 
the start because of air in the 
fuel line at the filter assembly. 


Engine Ne, 2 - start 

AFCS servos - checked 

Engine No. 2 throttle - advance 
APP - off 

Engine No. 1 - start 

EAPS - closed 


Taxi; top half of personnel door open; ramp door open, ramp 
closed 


Takeoff, hover upwind 

Engine No, 2 nose gearbox oil overheat caution tight indication 
Engine No. 2 oil overheat 

Engine No, 1] 011 overheat 

Low speed cruise for cooldown 

Hover upwind and crosswind 

Engine No. 2 nose gearbox oil overheat caution light indication 
Hover downwind 

Series of landings and takeoffs 

Cruise 

Autorotation to landing 

Takeoff 

Refueling probe test 

Land 

APP - start 

Engines - shutdown; APP still running 

Power loss to instrumentation; end test 
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